Solution conformation of the antibody-bound tyrosine phosphorylation site of the nicotinic acetylcholine receptor beta-subunit in its phosphorylated and nonphosphorylated states.
Phosphorylation of the acetylcholine receptor (AChR) seems to be responsible for triggering several effects including its desensitization and aggregation at the postsynaptic membrane and probably initiates a signal transduction pathway at the postsynaptic membrane. To study the structural and functional role of the tyrosine phosphorylation site of the AChR beta-subunit and contribute to the in-depth understanding of the structural basis of the ion channel function, we synthesized four peptides containing the phosphorylated and nonphosphorylated sequences (380-391) of the human and Torpedo AChR beta-subunits and studied their interaction with a monoclonal antibody (mAb 148) that is known to bind to this region and that is capable of blocking ion channel function. All four peptides were efficient inhibitors of mAb 148 binding to AChR, although the nonphosphorylated human peptide was considerably less effective than the three others. We then investigated the conformation acquired by all four peptides in their antibody-bound state, which possibly illustrates the local conformation of the corresponding sites on the intact AChR molecule. The phosphorylated human and Torpedo peptides adopted a distorted 3(10) helix conformation. The nonphosphorylated Torpedo peptide, which is also an efficient inhibitor, was also folded. In contrast, the nonphosphorylated human peptide (a less efficient inhibitor) presented an extended structure. It is concluded that the phosphorylation of the AChR at its beta-subunit Tyr site leads to a significant change in its conformation, which may affect several functions of the AChR.